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MMFBsfcoaHJ 
& $ tifc%tta.a ©KAB t*5il>a<i:t>if)tSft5 

3t«©SBBf ffil KEB $ tifcR3fc« £ 6 < 1 1> art 
*ft***W«i-r*»«JH l Ea©aA£a*£B. 

[B#«3J KrE3ttt*»tttUT. «rE**K©. 
aET««K#faTSffifcfttt£SSBttfccfc£«HS 
£T *I»#H 2 Ea©aA*aH$B. 

[»**4 3 StfE>£tt«»tt£bT, U :/tt©3SB 

£#&£-r-5§]S#JS 2 E*©aA&7KaB. 
EB©aA*;K&B. 

»ift-r*mfcfii»tt*»ttfc - 1 swat-r* a^B 2 

[»*«7] iitrE>fctett*M*&bT. «rg^«iRffi£: 
*t fa T -5> M t :3ttt fcSB *f * BE B V fz C t £ tttt <t "T * B 
#H 2 EB©aAaii;&B. 

um&L±3 0 0 wm^TT^-SCi^Wair-r^ff^ 
3 t> b < tt 5 7 V»rfta»EB©»A«jKSfi. 

raw** 9 3 *&£#**»«©&«£&««*«« 1 

0 (imHll 0 0 m m^TT&£;i<k£#®£:-r2>fIt3fc 
* 3 t> L< tt 5 71M 7 ^-rtl*»e*©*ft«*ftB. 

[a&g 1 0 ] mmytm%LMc>mM,mtemttT®m£ 

0 v»f*ufi»EB©*AaiRafi. 

[W*JS12] -Jt©±. T*«. B-k. T**ffl»c 

**Aa*Sfifc:»ir»T. BaA&K&B©tt9B£% 
3fcB&EU »cBT3S«©T«K:3fc«iK»*ELfc* 

[a#K 1 3 ] B&B 1 75M 1 2 nm*»E«©«A 



[fgm©tta&:KiS] 

[0 0 0 1] 
[0 0 0 2] 



sssjsiii/T. aaaa. tv***?*??-. m 

aaaaase. tt£&#a©/haflr«aa©ffitt 
eao*tLT**&»a. *Rs*»f-c*fc. a** 

- Kfc^-nfC^t)1±T. TNI, STNI, 

*a«ifi;*ftTtr&. 

[0003] a£«saAa^aB«. *#«b. 
*fc-rafc»"H*»a*i&a©iSftfc#^. 

[0 0 0 4] 03ti. flysa»Sat>i£<flH'»&*lTH* 

aw*as*tt t NaoK»a*»awafi©WBH-c 

3 1. 3 211 ^tl^n±. TS«, 3 3. 3 4 
«K_L. TM3 1, 3 2 £DS^t3*H6]-r^ffi±fC^ 

snfcawia. 3sattAM. 3 6. 3 7ii^nfti 
Naaaas#«taas*iTt»a. Bb^»fpaaK:t3 

t«i»6I14 28I^g, HTi]I*«fMtt58ff, P 
3 0 3~3 8 6) CEa$tlT^5©T?#Bg3nfcti. 
[0 0 0 5] 39 tt#3tt«. 4 0 3 9 ©Tffi 

7 £*±3 9~4 2fribmWtt-WBf$.2tLT 

fcje**«rE*aas»« 3 8*aLTaM«to»»a* 

[0006] H3»c**n*aw*a**-r*sita* 
ftasaawWB^tbTfiiTwjiiJ^awena. 
[0007] (a) s»as*«iit<aBttA«*a. as 

tt, «3t«3 6, 3 7t±DAWn3t©tt6 5X*««JR 

rctbm^^n-mL^mnu^-Dfz. Etc ±aiL^ 
«fc 5 ci*^aaT-T?"b*jfta«*#s i mti^^i 
icEibfcHflST. ^aastta3 8«aaa^ffi© 

Tffl(cEBLTa6>-5 0 tg¥Sii§SWS3 8 tt. *q 

8 0 9$©Jfc££S*U 1 0 %©^^Mj©^-&-5>fiSfg^l# 
/t-a:fc»*»*t» (»0©1 0%(S¥Sj©SW«3 8g# 

to^©ir«^t'*-i>) . tot. £»aa^snB©fs 

5SBIl:2 0%««U «*iLTA*tn3t©«3 0 
XJSlT©)tb*»SI*aSfcflF#bT^»&U». J:oTji# 
C«OJ;5l:afiif 7 0~8 0%OAW^SW5 

■a-sascttt. #»c*< fisttos^s^iKft 
[0008] (b) — ^f. Hft,^%Tfr**-^Tti, mm 
4£*ajft*»j«*nfca;jt«3 9 9 wr®fc 

flsowa j: oie*a»UTaw©R*a 0 * Rrngfc lt 

^■5o cc-e«fliij2tibfc«fc5»cSja^i o%sa©*s 

i®K£M£3 8 SrMLTflg^-r5fe«>%5tJtfi©|!«J 1 0 % 

mm.L^mmizm^ntji\ / \ 05^009 o%©% 
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[0009] sk± % 3EJcan*5s©sits*a«^B 

M^Slt^^^f^^, JIWfc&x^i^-iH* 

[0 0 10] H4ttffi*OBgW^a**"r-5TNS05 
»S*5-**S*8H^»faH"C«-5o 5 0, 51tt 
*tl-€ r n±. TS«> 5 2, 5 3, 5 4tt^R±Sfi 

2, 5 3, 5 4<^rai»frii#»we»ns^^^vhu 
152, 53, 5 4<D&mmmzftfoLrcMwmm. * 

SKaS^ciBL/fclElB]*te*ffi&-li-T*So 5 8, 5 9 

tt-e-n«i±, T«3t«T, 6 o tt*aaRittRT* 

tlTl^o 6U»)tE 6 2J43tRW», 6 3 tt§83t 
«Tf, K±6L 6 2, 6 3^5R8Baft:««fiKSn*a 

[ooii] H4tc:^'rse*(osits*^— sa^s 

MtCtfc^^-^^^^-gS 2, 5 3, 5 4^AM 

^st-ai^Mtc^i/3, ~Di£DAMn>yt<Di o%m 

»(c:W3ffif<7)«3tt«*t4eJK<i:S:0, U^fc-^cOp'SW 9 

izmm&±mw,^&M&mn^mm<Dmmmifc&w\z 

[0 0 12] gjfi, «»ffl^yn>*Ttt, 

0, *jgi©K#>fj£6 0 £|&^T, &ffifr*><vmw& (6 

1, 6 2, 6 3) fc^tT*^— SS*H«Si3:T^i5ir 

5 8, 5 9^7-7^M-i5 2, 5 3, 5 4 \Z 



©tftD, W^6-f >^coTN^^^-^^HTrj^2 

t^Tte, 5tl«fPSRI*m©«$, *x 
[0 0 13] £l±Jfi^fct45 0, ikWrSQ'FttS 

t utje < m ^ s nT*&RK93*s*rr * t 

Nao«a«S81l:j»iiTH, ±T2ftcDfii}frt£, ¥ 

T^&„ unSUTNIK^TfcSTNS!, ^Sltt^ 
[0 0 14] — ifi^B8*^KI*5!«a*3RSr*S-r 

as*g«**Jisgs nx ^ * <> 
[0015] cojtaaa^-Kfea^fiFfiEL^ mak 

f&WSfcSUfc— K (DSMt-F) 

n UXrU y^*ai*ffl^Lfc«aJi*«fflU«EE9i 

to\<D^m\z<t:r)mstft=?<DWtm wis— 1— mm m 
w) ty*-jj)i^-y?mm ot*sL> ) £«o#x. 

*s^-Ftf*, ss»^»»i*^y^«ato«^ 
ftTRaws^bfcjB^^ftasa*^ (pdlc 

[0016] ^o*»^«ai«a*ss8«^^^T 

&4, «rB8fla 63-271233, 4#Bi¥ 2 - 1 5 2 3 6 
^i¥3 - 5 2 8 4 3ffi£i¥S&£nT^£**, El 5 \Z 
a*©R»fflo»^d**S*a«*«B©»fHH*3S 
to 7 1, 72 tt-ttl-enji, TS«, 7 3, 7 4 *4& 
*L TSS7 1, 7 2<DKMzttfiq~rz>m±.\Z&j$.2 

teJtfijf) T&S* M&7 8&mj£mmnM 

«i-r*-4:. -^7 8T?tt±E*^^*a*tt* 
<£>B#r * t iS ^ffli^I Sf m £ tmu Z>fz.*b\z A&W 

£fts&#R«itt7 8 TtiaMi^afe^Si^ 

±E*^^y^«att»©B^*t»^»IB©ffl»f* 

auAwnjts ot4^a^7 6 7*ass»f 
^ cd £ o \z m j£ <v m m t z «t 0 e fe^ « t n fenn t * ts 

[0 0 17] ^±Oi:^tc, K^iHRSaEa*^* 



^^Wfl^ir^'i'f mm _ " 



5fJL<SK toifttt. B5K3SbfcJ;-3fc:KitS! 
©JftiH'-fl-ttSl* S^SS K*H>T ttftT® KM£^ 

[0018] <-n -«jiaiiStt*i*o3t«iR»-e** 

[0 0 19] (n) t>ot**a:|BMHtbT. HFBrfcft 

[0020] jfct. Mfrf-ftwmwLa&ik&ma*'?- 

bj; o wsv^ssts^#f#e.n-5^, e 5 tc^-r^tc 

A£Wt£7 9©3-&-*W:3fc!ftiKa57 5«C*SLbT« 
iK$nxb*5. d®«JR«tt#fa£i©tt»ll7 6CD 
fllfifc 6 0~7 OSSfCfc^fS*^^. S£ 

»n*7 9O30-40X4a;*. HfC ±_E«fc*9 

-7 * ;u*-jf £ELTfle#T#«S!©Katli# ^-tt 
HIS. ^rt^©A»ftft©*Ttt&TL*>£iStt©iS<^ 

— o*ifflas*oiist»ii«iBaw^R*j*j& 

[0 0 2 1] 

#iB»cRiw#*aoir**ft*«t-3fct€rc*"ra«rjE 

bfcRIH& K) . (n) SflfftU ?g»x*;U*-© 

x*;i^— ft t sjSffiBtt <Dfa±£ 0 ^ d t £ a aq t l 



[0 0 2 2] 

[«HS*f8rt-*fc»©#IH IMESHH 

(l) -*f©±. T3S*, tt±. TS«WlcisiEj#$ti 

[0023] (2) ffiEsasstgnmi. as&Kft 

t. K#>t«o*iii«KE«*nfcSBt«t*»s^&< 
[0 0 2 4] (3) SMy_*£8BB:R£LT. KrfE«% 
^iitS. (4) JtfjEftffiSJBtt.hLT. U ^tt 

[0 0 2 5] (5) l>IIE7t^»fgttiLT. ME3CK 

[0 0 2 6] (6) iitrEft*£»»*t.fcLT, MC^IR 
iK« t *ffiCCi»tt*»Wfc d £ 4. 

[0 0 2 7] (7) WE3ttt*»ttiL/T, WE3t» 
iR*i»i«!ir*iifK:3t«:*»«*E«Lfcdi*«at 

[0028] (8) &imyt&mBvt<n\M.&3itc\tm± 

&tt5 /am£U:3 0 0 /zm^Ttg^Ct^iit 

[0029] ( 9 ) HE^JstfcWttroieasfcttft* 

gtel 0 (imKll 0 OwmJITTWli^Mit 
[0 0 3 0] (10) WEJEttaaottftlittKiH 1 
[0 0 3 1] (11) «rE-h3S«C*9-7-f J^ — 
[0 0 3 2] (12) — **©±, 7_«, »±, T* 

iSfflnft}#^nfc? , £ffi:SL^©^a^i:^e»^< £ fc« 

fl!K:5BJfc«*EU M»dKT**©TffllC3t«iR**E 

[0033] (i3) he <i) 75s (i 2) ^rn 
*»E«©^a^*se*w-r«>*siRf8i£-r'5«T«ig 

[0 0 3 4] 

[f€$©lH*S©}E^] £TF. S&ffi^J(c*o*^T2|s:5E^© 

[0035] (.mmm d bi«. *^wic*t?< $ 1 

©SUStajT. 1. 2«^*V?n±. TS«. 3. 4(i^ 

n-eni. t*«i. 2©s^^*t[6]-rs®±tc^$ 
nfcaw**, 5 tt?t«:SLM©?Ks«T-, dd-r«, * 



N M'Hin. , 



flna>L.fc»ie«)«a^a (dsmd ^*-?^y?m&tt 

tnl/XT-U y*«ft#£©ffi£tt*»S&*3fc*affl* 

l&*ttfl!L-Tt>*»S©lW. 6it 

6. ft*#3t«, 7 6 ©4»#J(;:6E«£ 

— H (LED) Xtt/hS!«EMfc&»&fcS. 8«7>^U 
7l/^^-T, K±6, 7. 8?3iI9!tBlP!toW*jA£ 

[0036] 06 it±mmmmmmi^<Dmi^mx\ m e 
(a) \mmm. m6 (b) iisfiit*i.. #*t*i 

11I2H6 (a) fc*-TJ:5K:aw«©itfflfc3tl2;*» 
«tLTtt«©^El 1 2*RttT;fc»J. 06 (b) tc 
^T^K, Kttttco^igl l 2©#ffiteT^Tffil 1 

stc^tLTB&w^ffi (jbsi 14) tmmm^m mi 

1115) X-m&LZtlZ. #3t«l 1 ltt«ta]B»r* 
1. 4«±<Dj8W#m?flM£*l-5„ 3SJ£«1 10*6 
»3t*tt*B 119a "PIKM 119b C^T «fc 5 \Zi%m 
1 1 6 36»5.A*tUfc©-6. #3t*l 1 l©*«-C£E*tS 
SSDiML^igl 1 2©ffl«l 1 5*»6c&#.|tffl-r5fc 
«). #t¥;«1 1 1 <D±_ffifribmtt)±iz\ii}V-T<Dliiytrfg 
<. ttURUattl 6 1 (CCT?ttHlfcjS**lfc3t«fa.S 
©*ft***-e*<5) S«*«Kl«1-4Ci*«T?S 
•5. 

[0 0 3 7] dCDR#. tti3t®-e$)-5#M 1 1 5#><E>tBW 
£ft£>3t©*3ffc (0) ttffil 1 3\ZHVXm0^ib2 

*l*>»5nr^5. 1 1CO±^J;0 

AW-T-5^3t 1 6 2 KttLTtt. i£aS3t1£ 1 1 1 ©^ffi 

©iMfcCj!.*.. »ftl 6 l©JL**.£J&£S&:ta 
tlT<^ -5. tttfO^El 1 2©_hffll 
HO^tS (itS) it. T»I«>£©&g#i5«fc-?-3 8 0 
nm^5 7 0 0 nmgST»4:t*>?>. HStCJ:*^ 

fc. ftttroMi l 2ffl5*»fc«-«KK:&s&^aft©:*: 
tSTa5fc*CflHa3 0 0 /imKT^SS L^. &L±. 

iM 0 Atm£t±l 0 0 um&CWfim&l'^. X. Stfc© 

&ei 1 2om^it. *ia±iBi MOiiatBisRi; 
ttif^©f«3tit tLED, E*siMp©&«wt« 



[0 0 3 8] #gg]B6W;:SH>Ttt, 0 6K:f£ai;*tl*:S 
ji^fia^^EltC^LfcS^SH^ (6, 7. 8) 
tbT«t>T^5. CCT. HlKHD. 3£fkiLS«A 
«*««K:*»taKail5ffliiW# (6. 7. 8) ©SM£ 

(14) 3ft*. ^igft (14) *»H6T?S*nfctttt 

©*fi©«isa5K:a-r4t-tc*6»3t«6n (hit 
im$>±jj) ^Mcmtsnz. ^lt, gd&aj^mjE* 

^cjt,*.*. * ©b#, ^jti o c«ts «a3t*) ant) sfc 
to, ^t>-e-Twatiee**ta:-6. — #, «EEEpjpffi 

tt*aanrK-€-©*s»»±*iei^iicffl (12) s*i 

4. £©B3. tfljfiUifciSfcifcttiftI 2£#3fc«6©± 
ttHii5ft*fc«>. «ft*;5TO©ft*#fa**S4 5«©P3 

THii*S(Ui*i2aii$ns:K for, 

5©«*#fctt.- 1 6 itytWW.M9 ©fefiP^Hfe 

£LT«gl£ft-5., C©J;5CLT, 6£H©«*£SI 

inKJE©^ Jsc «fc 0 a 0 #AT«^t8tE*^ST?^rs. 

[0 0 3 9] R_h, *SEW»ca!itJ<S(a(S«C«tO-t©i!l 
±i6UfcJ;'5k:, ttEEftBUnffil* l 5 
C|ftWT*US*l3t3ttt-tJlT?*aSSW-B30*. *© 

rt, iB6o~7o%ffl^i^ <«*##fa) ^»a 

»«*abTBB*»63t.*BHW**a»c»tj-*3tt©f(l 
ft%$3% (d^1S3 0%x^Sj@^SW«l 0%) C 

jt^T»SKi-t©jex*jp*-©iWfflas*«i«i±"r&. 

oTIl ±«»-C»-6«»©JM»*B6tfbjtHll!S:*»S: 

-5. 

[0 0 4 0] lie, KrJfibfcaEsKfiHfifejRL/fcBUB 
(a) ©, «JBtta*3>h7^hJt©fiTK:HlxT 
it. *«WCJ:ntf3tta9!a5l 6A>6J4. fltra!Lfcjl 



iD*. S3t«6^e>©j!&ffi7£©f&SL7£l 3t)iDt>oT± 

(Si*s^j2) E2«*5!^tc*o*<tecD*)!g^jT-, mm 

2 0 1. 2 0 2 tt^-tl-?*l±, TS«. 2 0 6, 
2 0 7 tt-?-n^-*n±, TS1S2 0 1. 2 0 2 ©s^ts* 

[fi]-rsM±^^^nfc^«n. 2 0 8i«io 

203. 204. 205 itttl^tlft, #, *ifc^©;fr 

±a«2 o lcrtiicM^nr 
n*. 2 0 9tt», 8B£-r***©3tlt*»tt*«» 

2 o 9©*iB«KB«snfca63t«'e*iiMiiMiflpxtt 

fgSfrJM' h* (LED) 2 
14B5>/'J7U?i'-T?. t(±2 0 9. 2 1 3. 2 
1 4-T?mmMM9ift1>mtfL2tlT^Z. 2 l 0«t£©iK 

[0 0 4 1] Jfcfc, **«S«T?ffl«r»fcajifflfiaW# (2 

09. 213. 214) ©=Br#0!JSrE7 (a) . (b) 

tc^-r. 07 (a) tmmmMmwftowfwm. m7 

(b) te|Eji;<*l-gl0T&-5o f£3fciBl 0 2*^tUfc)t 

m-ytm.1 0 1 n*3tc#A$n. tt#3t«i*a*^s«- 

£i6&D3£LTjfif?-r£o fLT, ^OlfSl 0 1 0 \Z 
MLfcm. -edA^7t«^«e>±73(C|p)ttTffiM (10 0 
3. 1 0 0 4) LT&HtJ^ 1 0 0 2 InffE 

b#, tti#t£0#. o^f.2 oacow»c^9 0%^±CO 

0 1 i©±»J:0A«T*n3tt:»L.T 
«. K»^t1Sl 0 1 lWft5lW¥StLTMLt 
lit! 1 0 0 2 ©«tttt?£5&£JItt-5*tt#Slr». 

[0 0 4 2] *SteK«K»^»Ttt. E7(C»j7li$nfcS 
i®§n&HHft:£0 2 fC^Litaiia^figW* (2 0 9. 2 1 
3. 2 14) tlTfflHTV^. dCT, 021^^19, 

(2 0 9. 2 1 3. 2 1 4) Cimmz-D^TWtWT 5. 
%7tM2 1 3fr^ik%ntz.ytm*m?tfa2 0 9ftfcJ» 
A$n. ££J*fc»0iEL-!S:a«e*^£#3tt (2 1 5) 

sn*. m&yt (215) ««H7-cs*nfcurtt©^ 

fi©#Jffig5('a-r-5<h^-d*^#^2 0 9*1- (S2T 

«^*±7j) cactus n*. ^lt. mkmyttfiWEM 

S»THff±*tefciejWfc*SSL)t2 1 2£&*#. -C-© 

OfcttafflO «. ±*l«*^©«K#Ctt*5- 

(203, 204. 2 0 5^) £ilL/fcg,© 

«jj«we*sn*. -73. «EEQiAiidi« (shad ci 



•rtc^-©ss#4*±7jisi^m (211) £n-5. d© 

B#. *ri!fil,fcJ:5»ctta»te2 1 1 £&%M2 0 9 ©±® 
t©/<£f^0*<2 0ati.rt(C^tB^©9 0 36^±*<Sk 

m^ti-sfc*. ?sas^©i*^7jr[6]^e»4 5g©n^ 
&©«^K:B:»£*a»fc2 1 itt«*s*i&n. t^o 

T, ^ttJEWiJDffi® (MSB) T'te. ga^ffcU^K 
iRffl52 10©fe. iP*.Mfei:LTfa^$nSo £©<k5 
tcLT. BWD*)£©*ilfcJ;0*^-^tStg*^^T? 

[0043] jw±. *¥£w\zm-3<mffimiz&Q^v>m 
ftzm.wi'fcw. ±mi,rc&?iz. nmntmmmmzm 
WT*iH*nfc3ttt-tii-c*a*aw-**«. *©i*j. ^ 

6 0~7 0 %©7tte±7j[6]^lfcSL;*n. 

^7t^fi8«-r^>7j^:tcMtt-57t©fijffl^^ i ~ 2 % (¥ 

Sifi&lttEl 0%xfil^1£3 5%x^7 5-7^;i/^-3 
s tit gis^5?t«x^;i/ 

[0 0 4 4] EC. «TiEUfcffi5l5tt«T?»*3t«aS!© 
(n) fciKL-fc, «SH&3i3Sa>h7XhJt©fiTK:W 
tc [6] T#i £ fig W^tti ft V » «>M t »a^l-«3&»««"r 
tlf'fctiLT. 3t*afflK:»V»TJ4A»^3tt2 1 6©» 

ajtote. #>t«2 o 9^e,©^ai^©»a7 l 62 1 2 1, 

lllte-a'riBKHftaStlSfci&MKlW*^**?-^^ 

tt©jH^*5-«t««*36«***«T?**. «rfc. Mi£ 

;U^-(C±^7t©©iRm^7C^t^cJ6. wz>< mis^ 
*9-«*©*S©fc«6. ffi**»&fliW3t«©iB30e* 
*7C^< (fiM^wmte) -T4!85-B*«*0. *©fc 

OiH»x*;^-*t»aK:*#<&r). «ffi©Sft^Jf 
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[0045] ^mmmx'\t. mxwi 209 (Dyt&mmw. 
[0046] zc~zm^2>ti7—y ■< )i>?—ttmz 

[0 0 4 7] (*)5g^J3) B9». *«WK:*t?<# 
>t«©S5iJ© (S3©) *SiS«SjR-r«iBBI'r»*. 0 9 
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(D 10-206849 
[0035] 

(First Embodiment) 

FIG. 1 shows the first embodiment based on the present 
invention. In FIG. 1, reference symbols 1 and 2 denote upper 
and lower substrates, respectively , 3 and 4 denote transparent 
electrodes formed on the opposite surfaces of the upper and 
lower substrates 1 and 2, respectively, 5 denotes a light 
scattering liquid crystal layer. In this embodiment, a high 
molecular scattering liquid crystal consisting of a mixture of 
a nematic liquid crystal material and a high molecular resin 
is used as the light scattering liquid crystal layer 5. 
Needless to say, even if a dynamic scattering liquid crystal 

(DSM type) stated above or a light scattering liquid crystal 
consisting of a mixture of a nematic liquid crystal material 
and a cholesteric liquid crystal material is used, the object 
and advantage of the present invention can be attained. 
Reference symbol 6 denotes a light guide plate consisting of 
a transparent flat plate the surface of which a plurality of 
light spattering shaped elements to be described later are 
formed, and 7 denotes a light emission source arranged on the 
end face side of the light guide plate 6 and consisting of a 
cold cathode discharge tube, hot cathode discharge tube, a light 
emission diode (LED) , a small size incandescent lamp or the like 
Reference 8 denotes a lamp reflector. A transparent 
illumination body is constituted out of these elements 6, 7 and 
8 . The transparent illumination body functions as a simple 



1 




transparent plate for light applied from the upper surface 
thereof and does not degrade the visibility of a liquid crystal 
display body superposed thereon. Also, a light beam emitted 
from the light emission source 7 is guided into the light guide 
plate 6, which plate functions to radiate the light beam mainly 
from one surface of the plate. 
[0036] 

FIG. 6 shows a concrete example of the transparent 
illumination body; FIG. 6(a) is an outside view and FIG. 6(b) 
is a cross-sectional view. A light guide plate 111 has light 
spattering columnar protrusions 112 provided on one side of a 
transparent plate as shown in FIG. 6 (a) . As shown in FIG. 6 (b) , 
the surfaces of each of the columnar protrusions 112 consist 
of a surface (upper surface 114) almost parallel to a surface 
113 and surfaces (side surfaces 115) almost perpendicular to 
the surface 113. The light guide plate 111 is made of a 
transparent material having a refractive index of 1.4 or more. 
Light beams from a light emission source 110 are, as indicated 
by light beams 119a and 119b , incident from an end face 116, 
repeatedly and totally reflected in the light guide plate 111 
and emitted only from the side surfaces 115 of the protrusions 
112 . Due to this , light beams are mainly emitted from the upper 
surface of the light guide plate 111 in diagonally upward 
direction and an illumination target body 161 (which is the 
light scattering liquid crystal display body shown in FIG. 1) 
can be effectively illuminated. 
[0037] 
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At this moment, it is confirmed experimentally that about 
90 % of the light or more is emitted from the side surfaces 115 
serving as light emission surfaces with an angle (9) in a range 
of about 0 to 20 degrees relative to the surface 113. In 
addition, it is confirmed that if the surface of the light guide 
plate 111 is processed to be smooth, light spattering cores 
hardly exist on the plate for external light 162 incident on 
the light guide plate 111 from above and the plate 111 appears 
as if a transparent flat plate exists when the plate is observed 
from above and that the appearance of the illumination target 
body 161 is hardly hampered. The magnitude (or diameter) of 
the upper surface 114 of each columnar protrusion 112 is 
required to be 5 [Jm or more so as to avoid the influence of 
diffraction since visible light is about 380 nm to 700 nm in 
wavelength, and is preferably about 300 (Jm or less since the 
columnar protrusions 112 have such magnitudes as not to be 
outstanding to the naked eyes . The magnitude of each protrusion 
is more preferably not less than about 10 (im and not more than 
100 for the sake of convenience during manufacture . Further , 
the height of each columnar protrusion 112 is preferably almost 
equal to the diameter of the upper surface 114. The light 
emission source 110 may be either a tubular light source such 
as a cold cathode discharge tube and a hot cathode discharge 
tube or a spot-like light source such as an LED and an 
incandescent lamp. Further, while a lamp reflector is not shown 
in FIG. 6, optical energy using efficiency further improves if 
the lamp reflector is provided. 
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[0038] 

In this embodiment, the transparent illumination body 
shown in FIG. 6 in detail is employed as the transparent 
illumination body (6, 7, 8) shown in FIG. 1. Now, referring 
back to FIG. 1, the operation of the transparent illumination 
body (6,.7 f 8) in the light spattering liquid crystal display 
device will be described. A light beam emitted from the light 
emission source 7 are introduced into the light guide plate 6 
and guided deep inside (14) while repeating total reflection. 
If the guided light beam (14) reaches the side surface portions 
of the columnar protrusions shown in FIG. 6, the light beam is 
discharged to the outside of the light guide plate 6 (diagonally 
upward in FIG. 1) . Then, if the discharged light beam reaches 
a voltage unapplied region (light scattering region) 15 , the 
light beam is scattered and changed to scattered light beams 
13 almost in all directions . Among these scattered light beams , 
the rate of the light beams scattered upward is high and the 
region 15 appears a cloudy, bright white display to an observer 
observing from upward direction. At this moment, scattered 
light beams from an external light beam 10 are added and the 
region 15, therefore, appears a bright white . On the other hand , 
the discharged light beam 12 reaching a voltage applied region 
(transparent section) 16 is not scattered in the region 16 and 
discharged in diagonally upward direction (12) as it is. At 
this moment, 90 % or more of the entire discharged light is 
discharged at the angle 9 between the scattered light 12 and 
the light guide plate 6 of 20 degrees or less as stated above. 
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Due to this, if it is assumed that a circular cone at 45 degrees 
with respect to the normal direction of the liquid crystal 
display body is a field of view range, the discharged light beam 
12 is hardly observed in the field of view. Accordingly, the 
observer from upward direction observes the region -16 having 
the color of the light absorbing section 9, i.e., black. In 
this way, it is possible to realize a display function by 
changing the white and black displays depending of whether or 
not voltage is applied. 
[0039] 

The operation of the liquid crystal display device has 
been described so far with reference to the embodiment based 
on the present invention . As already stated above , a light beam 
discharged to the voltage unapplied region 15 is scattered in 
the region 15. About 60 to 70 % of the light is scattered in 
upward direction (i.e. , the direction of an observer) . Due to 
this, the optical energy using efficiency of the liquid crystal 
display device of the present invention improves compared with 
the optical energy using efficiency of 3 % (deflecting plate 
30 % x semi-transparent reflecting plate 10 %) of the system 
for applying a light beam from a rear surface through the 
deflecting plate and the semi-transparent reflecting plate as 
described as the related art example. Furthermore, since the 
light scattering liquid crystal is used, a light absorption loss 
due to a deflecting plate or the like is small and it is, 
therefore, possible to realize a bright liquid crystal display 
device. Because of these advantages as well as because of the 
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fact that the life of a battery serving as a main power supply 
is lengthened, the number of times of laborious battery 
replacement is reduced and both bright display and energy saving 
can be realized, the liquid crystal display device of the 
present invention is particularly desirable for a portable 
electronic equipment such as a mobile telephone, a portable 
personal computer or a data terminal equipment. 
[0040] 

Moreover, as regards the problem ( ) described in Related 
Art Part above, i.e., display contrast ratio is extremely 
lowered, the present invention can ensure a black display 
appearance and realize display with a good contrast ratio since 
illumination light is hardly emitted from the light transparent 
section 16 toward the observer at 45 degrees or less with respect 
to the normal direction of the liquid crystal body as already 
stated above. Besides, not only the scattered light beam of 
the incident external light 10 but also the scattered light beam 
13 of the discharged light beam from the light guide plate 6 
are scattered onto the upper surface of the light scattering 
section . Due to this , it is possible to provide a brighter white 
appearance, to further improve display contrast and to realize 
a brighter reflection liquid crystal display device with good 
visibility . 
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